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Project History 
• In June 2022, ABF presented to BETO its concept for FY23-25 

– This presentation included a section dedicated to “Lessons Learned from Past Years” 

• In September 2022, BETO instructed ABF strategic planning 
– Included guidance regarding the process, timeline, and representative deliverables to focus the process 

• In October 2022, the ABF began its strategic planning process 
– Lessons learned from past years (including those presented in June 2022) played a significant role in guiding the 

strategy developed 
– The strategic planning process also included the formation of a “Reviewing History” working group to assess 

what worked well and what did not work well historically 

• In December 2022, the ABF completed its strategic plan 
– This presentation, in addition to a sampling of lessons learned, will provide an introduction to ABF’s future plans 
– The ABF has developed new vision / mission statements, goals, deliverables, and organizational structure (next 

presentation) 
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Project Goal and BETO Relevance 
• Goal: Apply ABF’s past lessons learned, along with the efforts of the 

reviewing history working group, to inform and guide the development 
of the revised ABF strategic plan 

• Relevance to BETO’s goals: This activity, both instructed by BETO 
and a common sense best practice, ensures that the ABF’s future 
plans are made wisely 

• Specific research question: How to best use past lessons learned 
when undertaking a strategic re-envisioning of a large multi-lab 
consortium project with a significant history and established identity in 
the community? 
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Technical Approach 
• Follow BETO’s guidance for ABF strategic planning process 

– Assess what worked well and what did not work well historically, and establish a working group to do this 

• Use reflections from lessons learned presented to BETO 
– During June 2022 concept planning meeting 

• Use ABF reviewing history working group’s outcomes 
– Both during strategic and implementation planning phases 

• Develop wise and informed strategic and implementation plans 
– To be presented today 
– Have a strategic planning lead and approach to guide the process 

6 | © 2023 Agile BioFoundry 



7 |   © 2023 Agile BioFoundry

Top Potential Challenges
• Applying lessons learned in a nuanced fashion

– Just because initial attempts at something didn’t turn out well, doesn’t mean that the direction is a bad one
– Make sure that the right lesson is being learned

• Overcoming the temptation to maintain status quo
– It may be tempting to dismiss concerns when they suggest that a large uncomfortable change should be made

• Applying consensus-driven lessons learned equitably
– Without disproportionately adversely affecting a small demographic
– Not all stakeholders (whether internal to the ABF or not) may have been affected equally

• Charting an ambitious vision for the ABF
– That is measurable and achievable
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Advisory Board
• Advisory Board

– Contributes to the ABF maintaining relevance and understanding pain points and innovations
– Acts as a sounding board for feedback on ABF progress (including lessons learned) and future plans to ensure 

efforts are industrially relevant



2 – Progress and Outcomes
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• What happened?: DBTL cycle tracking efforts did not enable the ABF to quantify 
the reduction in bioprocess development time in the way that had been originally 
envisioned. There were no standard definitions for DBTL cycle efficiency. Not all 
DBTL cycles used the same unit operations. ABF software infrastructure was not 
capable of capturing DBTL cycle metrics. Spreadsheets were filled out to capture 
DBTL cycle metrics, but coverage was incomplete

• What was learned?: Focus on cycle time underweighs other aspects (sample 
throughput, resource intensity, number of cycles needed). Metrics need to cover 
various combinations of unit operations; analogies to EPA mileage estimates 
helpful. Software infrastructure can be developed to more automatically capture 
some metrics. DBTL cycle metrics are only one leading indicator of progress 
towards the ABF’s goal (reducing bioprocess commercialization time) 

• What changes will be made?: Software infrastructure will continue to be 
developed to capture DBTL cycle metrics. Other leading indicator metrics will also 
be investigated to evaluate progress towards the ABF’s goal

Tracking DBTL cycle efficiency metrics
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• What happened?: In FY20-FY22 Merit 
Review proposal, we originally had metrics 
related to annual TRY improvements

• What was learned?: Improvements to 
certain T, R, or Y metrics were the metrics, 
but they were not necessarily uniformly 
impactful from a TEA or LCA perspective, 
thus diverting resources from impactful 
research

• What changes will be made?: We 
changed our approach to focus on TEA 
and GHG emissions vis-à-vis fossil-based 
products that we are trying to displace, 
instead of uniform TRY metrics

Transition from TRY to TEA and GHGs Adipic acid

Diminishing returns 
upon further rate 
enhancements

Yield as the main 
driver of environmental 
performance
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• What happened? Molecules of interest without direct market use need to undergo 
additional processing (e.g., catalytical upgrading) to molecules with larger markets

Integrated Analysis

MSP not 
competitive

Butadiene

MEK

MSP could be 
competitive

GHG reduction 
guaranteed

GHG reduction 
possible

• What was learned? Comparative TEA/ 
LCA results are highly dependent on the 
choice of the comparison baseline, i.e., 
fossil or conventional product in the market, 
as well as downstream processing steps 
(outside ABF scope) 

• What changes will be made?
Only onboard molecules directly of interest to 
industry via industry partnerships

TEA and LCA results for two different end products derived 
from 2,3-butanediol: butadiene and methyl ethyl ketone

TEA LCA
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Host breadth vs depth
Appraisal framework for host selection and prioritization 

• What changes will 
be made?: 
Continue to put 
some resources 
towards new hosts. 
Need application to 
drive higher Tiers

• What happened?: We had an ongoing question 
regarding whether we should focus on breadth (more 
organisms onboarded) or depth of organism 
development (higher tiers). Surveyed external 
stakeholders

• What was learned?: Received relatively even split 
opinions on breadth or depth
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• What happened?: Glucose utilization was 25% higher in Emeryville with a 20% 
increase in muconic acid titer. Designed a study to eliminate sources of variability 
other than altitude. Triplicate 1.5 L-scale studies in Golden and Emeryville:
1. Bioreactors with same aspect ratio
2. Batch mode to minimize stochastic variability that amplifies over longer 

fermentations
3. Same water (shipped from Golden to Emeryville) 
4. Same glycerol stock

• What was learned?: Glucose utilization again higher in Emeryville, but muconic
acid titers were similar 

• What changes will be made?: Dissolved oxygen measurements do not replicate 
well between altitudes. Set points will be calibrated at sea-level. Pressure 
difference can also affect fermentation. Back pressure will be applied in large-
scale fermentations

Bioprocess Round Robins
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• What happened?: Routine 1:1 discussions with Industry Advisory Board 
concerning (i) willingness to continue to serve, (ii) suggestions on improved 
meeting format, and (iii) diversity discovery

• What was learned?: Simple changes to meeting format and presentation 
content/style could lead to more productive and efficient quarterly interactions

• What changes will be made?:
–Include additional background information and ”why” slides in presentations 
to allow members to engage early and formulate questions

–End each presentation with a slide that lists specific questions for the board
–Consider additional agenda items where Board presents (e.g. Diversity/ERG 
tools in companies, and industry panels for postdocs)

–FY22Q4 IAB meeting will be dedicated to meeting format discussions

Further engaging and extracting value from IAB
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• What happened?: Over 500 days average agreement development time for 
2017 collaborative projects and protracted CRADA negotiation

• What was learned?: A key (but not sole) contributor to the slow CRADA 
execution was improved as a function of the implementation of a non-
negotiable CRADA, resulting in a 200 day decrease in average agreement 
development time

• What changes will be made?: Continued use of the non-negotiable CRADA, 
along with time restriction for development of SOW and background IP 
document, may further reduce the CRADA development time. ABF has 
implemented many other process improvements to improve collaborations. 
Many more are under review, to meet the needs of ABF’s rapidly evolving 
collaboration mechanisms

Collaboration process innovations 
& continuous improvement targets
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Miro Boarding Results
What Worked Well # Miro Votes

Requires 
Further 

Discussion?

Tool development and engineering 9 N
Multi-omics capabilities 9 N
Multi-scale process and pathway development 8 N

ABF as a recognized brand 6 N
Software data infrastructure 6 N
Workforce development 6 N
Great work environment 6 N
Stability and reliability of work relationships 6 N
Automation of methods and processes 5 N
Working relationships / collaborations between ABF national Labs 4 N
Scientists and researchers work on projects outside the ABF 4 N
AI / ML tools and capabilities 4 N

Organizational Culture 3 N
Quarterly reporting to track progress 3 N
Relationship with DOE EERE, BETO TMs and Leadership 3 N
Capabilities and resources 3 N
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Miro Boarding Results
What Worked Well # Miro Votes

Requires 
Further 

Discussion?

Recognition among industry 2 N
Stability and reliability of enterprise (relative to private sector) 2 N
ABF website and social media channels 2 N

Large datasets 1 N
Interest from industry (DFO oversubscription) 1 N
High impact of publications 1 N
Demonstration of near-industrially relevant TRY for several products 1 N
Reusable, useful, reproducible Learn algorithms such as  ART and Bayesian MCA 1 N

Partnership / collaboration with NSF N

Participation in Global Biofoundries Alliance N
Distributed bioprocess development N
Productive relationships with DOE Osc, BER BRCs, EMSL, JGI N
Communication of progress N
Teamwork N
Strong collaborative relationships within ABF N
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Miro Boarding Results
What Didn't Work As Well

# Miro 
Votes Priority?

Integration of data infrastructure into workflows 8 Y
Measuring performance improvement 8 Y
Standard quantifiable practices 7 Y

Lack of widespread use of disruptive capabilities (automation and AI) 6 Y
Method and process standardization 4 Y
Data quality standards 4 Y
Staff retention 4 Y
Communication of ABF value proposition for industry projects 3 Y
Communication of nuanced / complex metrics to BETO leadership 3 Y
Learn resourcing 3 Y
Large scale team work 3 Y
Speed of experimental activities 2 Y
Showing direct connection of infrastructure contributions to metrics / 
goals BETO cares about 2 Y
Automation of methods and processes 2 Y
Contracting with external partners 2 Y
Alignment with industry needs 2 Y



20 |   © 2023 Agile BioFoundry

Miro Boarding Results
What Didn't Work As Well

# Miro 
Votes Priority?

Communication of progress 2 Y
IP licensing efficiency 2 Y
Time required to develop DFO proposals with industry partners 2 Y
Too much automation in areas that can be outsourced (e.g., plasmid 
construction) not enough inareas that can't (e.g., strain construction 
and evaluation) 1 Y
People taking advantage of automation capabilities 1 Y
Product portfolio focus 1 Y
Learn connection 1 Y
DBTL cycle tracking 1 N
Demonstrating advantage of ABF technologies without adequate 
comparison to alternative approaches 1 Y
A centralized LIMs system to track projects and simplify procedures 
for users 1 N
Work prioritization Y
Scalability of collaborator coordination calls Y
DBTL cycle time as a proxy for industry value / impact N



3 – Impact
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Impact on state of technology/industry if successful
• Lessons Learned

– The lessons learned from the past 7 years of ABF operations will help guide the strategic and implementation 
planning process, which in turn will determine how the future ABF impacts the state of technology and industry

• Future Plans
– As mentioned in the Project History, in September 2022, BETO instructed the ABF to primarily focus FY23Q1 

efforts on strategic planning and FY23Q2 on implementation planning, to re-envision and re-direct future ABF 
activities

– The genesis of this instruction was multi-faceted, but ABF and BETO lessons learned, along with a changing 
world and BETO goals, were important contributors

– The instruction included representative, and adjustable, vision and deliverables for the re-imagined ABF, along 
with directives concerning the formation of working groups and timelines

– The following presentations will focus exclusively on ABF’s future plans 
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Summary
• Goal: Apply ABF’s past lessons learned, along with the efforts of the 

reviewing history working group, to inform and guide the development 
of the revised ABF strategic plan

• Relevance to BETO’s goals: This activity, both instructed by BETO 
and a common sense best practice, ensures that the ABF’s future 
plans are made wisely

• Outcomes : Past lessons learned used when undertaking a strategic 
re-envisioning of the large multi-lab ABF consortium project with a 
significant history and established identity in the community, so the 
ABF can have measurable and significant impact with an improved 
ability to communicate how the ABF is meeting big picture goals
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Quad Chart Overview
Timeline
• Project start: October 1, 2022
• Project end: September 30, 2025

FY23
Costed Total Award

DOE 
Funding

(10/01/2022 –
9/30/2023)

$15M

Project 
Cost 
Share

Project Goal
Develop biomanufacturing tools, processes, and 
partnerships that enable sustainable industrial 
production of renewable fuels and chemicals for 
the nation

End of Project Milestone
• Transfer strains and bioprocesses for SAF 

and biochemicals to industry at industrially 
relevant titers, rates, and yields and at 70% 
reduction in GHG emissions relative to 
fossil-based production. 

• Achieve 5% of ABF’s annual budget as 
funds-in support, and based on learnings, 
strategize paths to future expansion

• Demonstrate at least 6 new technologies 
across Design (including TEA/LCA), Build, 
Test (including scale-up), and Learn

Funding Mechanism
AOP

Project Partners
LBNL (23%), SNL (20%), NREL (18%), PNNL 
(17%), LANL (8%), ORNL (8%), ANL (6%)

TRL Range: 2-4



Additional Slides
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70 publications, 189 presentations to date
• 54 publications and 115 presentations since FY2019
• The following slides list these publications and presentations

17 patents, 10 records of invention, 9 software disclosures, & 2 licenses
• The following slides list these intellectual property assets

Publications, Patents, Presentations, Awards, and Commercialization
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• Garima Goyal, Zak Costello, Jorge Alonso Guitierrez, Aram Kang, Taek Soon Lee, Hector 
Garcia Martin, and Nathan J Hillson. (2018) "Parallel Integration and Chromosomal Expansion 
of Metabolic Pathways" ACS Synthetic Biology DOI: 10.1021/acssynbio.8b00243

• Jha RK, Narayanan N, Pandey N, Bingen JM, Kern TL, Johnson CW, Strauss CEM, Beckham 
GT, Hennelly SP, Dale T. Sensor-enabled alleviation of product inhibition in chorismate
pyruvate-lyase. ACS Synthetic Biology (2019), 10.1021/acssynbio.8b00465.

• Oyetunde, T., Liu, D., Martin, H. G., & Tang, Y. J. "Machine learning framework for assessment 
of microbial factory performance." PloS one 14.1: e0210558 (2019).

• Ando, D., and Garcia Martin, H. "Genome-Scale 13 C Fluxomics Modeling for Metabolic 
Engineering of Saccharomyces cerevisiae" Microbial Metabolomics. Humana Press, New York, 
NY: 317-345 (2019).

• Costello, Zak, and Hector Garcia Martin. "How to Hallucinate Functional Proteins." arXiv
preprint arXiv:1903.00458 (2019).

• Chen Y, Vu J, Thompson MG, Sharpless WA, Chan LJG, et al. (2019) A rapid methods 
development workflow for high-throughput quantitative proteomic applications. PLOS ONE 
14(2): e0211582. https://doi.org/10.1371/journal.pone.0211582

Publications
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• Paul Opgenorth, Zak Costello, Takuya Okada, Garima Goyal, Yan Chen, Jennifer Gin, 
Veronica T. Benites, Markus de Raad, Trent R. Northen, Kai Deng, Samuel Deutsch, Edward 
E.K. Baidoo, Christopher J. Petzold, Nathan J Hillson, Hector Garcia Martin, and Harry R 
Beller. (2019) "Lessons from two Design-Build-Test-Learn cycles of dodecanol production in 
Escherichia coli aided by machine learning". ACS Synth. Biol., DOI: 
10.1021/acssynbio.9b00020 https://pubs.acs.org/doi/10.1021/acssynbio.9b00020

• Nathan Hillson, Mark Caddick, Yizhi Cai, Jose A. Carrasco, Matthew Wook Chang, Natalie C. 
Curach, David J. Bell, Rosalind Le Feuvre, Douglas C. Friedman, Xiongfei Fu, Nicholas D. 
Gold, Markus J. Herrgård, Maciej B. Holowko, James R. Johnson, Richard A. Johnson, Jay D. 
Keasling, Richard I. Kitney, Akihiko Kondo, Chenli Liu, Vincent J. J. Martin, Filippo 
Menolascina, Chiaki Ogino, Nicola J. Patron, Marilene Pavan, Chueh Loo Poh, Isak S. 
Pretorius, Susan J. Rosser, Nigel S. Scrutton, Marko Storch, Hille Tekotte, Evelyn Travnik, 
Claudia E. Vickers, Wen Shan Yew, Yingjin Yuan, Huimin Zhao & Paul S. Freemont. (2019) 
"Building a global alliance of biofoundries". Nature Communications, 10:2040 
https://doi.org/10.1038/s41467-019-10079-2

Publications
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• Jesus F. Barajas, Ryan P. McAndrew, Mitchell G. Thompson, Tyler W. H. Backman, Bo Pang, 
Tristan de Rond, Jose H. Pereira, Veronica T. Benites, Héctor García Martín,  Edward E. K. 
Baidoo, Nathan J. Hillson, Paul D. Adams, and Jay D. Keasling. (2019) "Structural insights into 
dehydratase substrate selection for the borrelidin and fluvirucin polyketide synthases" J Ind 
Microbiol Biotechnol https://doi.org/10.1007/s10295-019-02189-z

• Jesus F. Barajas, Maren Wehrs, Milton To, Lauchlin Cruickshanks, Rochelle Urban, Adrienne 
McKee, John Gladden, Ed-Been-Goh, Margaret E. Brown, Diane Pierotti, James M. Carothers, 
Aindrila Mukhopadhyay, Jay D. Keasling, Jeffrey L. Fortman, Steven W. Singer, Constance B. 
Bailey. (2019) "Isolation and characterization of bacterial cellulase producers for biomass 
deconstruction: A microbiology laboratory course" J Microbiology and Biology Education. Just 
accepted. https://doi.org/10.1128/jmbe.v20i2.1723

• Mitchel G. Thompson, Jacquelyn Blake-Hedges, Pablo Cruz-Morales, Jesus F. Barajas, 
Samuel C. Curran, Christopher B. Eiben, Nicholas C. Harris, Veronica T. Benites, Jennifer W. 
Gin, William A. Sharpless, Jose H. Pereira, Edward E.K. Baidoo, Christopher C. Petzold, Paul 
D. Adams, Adam P. Arkin, Adam M. Deutschbauer, Jay D. Keasling (2019) "Massively parallel 
fitness profiling reveals multiple novel enzymes in pseudomonas putida lysine metabolism" 
MBio. https://doi.org/10.1128/mBio.02577-18

Publications
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• Chen, Yan; Guenther, Joel; Gin, Jennifer; Chan, Leanne Jade; Costello, Zak; Ogorzalek, 
Tadeusz; Tran, Huu; Blake-Hedges, Jacquelyn; Keasling, Jay D; Adams, Paul; Garcia Martin, 
Hector; Hillson, Nathan; Petzold, Christopher. (2019) "An automated 'cells-to-peptides' sample 
preparation workflow for high-throughput, quantitative proteomic assays of microbes" Journal of 
Proteome Research Manuscript ID: pr-2019-00455n Submitted July 8, 2019 Accepted 
8/22/2019 https://doi.org/10.1021/acs.jproteome.9b00455

• Carbonell, P., Radivojevic, T. and Garcia Martin, H., 2019. Opportunities at the Intersection of 
Synthetic Biology, Machine Learning, and Automation. ACS Synthetic Biology 1474-1477 
(2019)

• Roell, G.W., Carr, R.R., Campbell, T., Shang, Z., Henson, W.R., Czajka, J.J., Martín, H.G., 
Zhang, F., Foston, M., Dantas, G. and Moon, T.S. A concerted systems biology analysis of 
phenol metabolism in Rhodococcus opacus PD630. Metabolic engineering (2019).

• Tijana Radivojevic, Elena Akhmatskaya, "Modified Hamiltonian Monte Carlo for Bayesian 
inference", Statistics and Computing, https://doi.org/10.1007/s11222-019-09885-x 

• Pablo Carbonell, Tijana Radivojevic, Héctor García Martín "Opportunities at the Intersection of 
Synthetic Biology, Machine Learning, and Automation", ACS Synth. Biol. 2019, 8, 1474?1477

Publications
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• Gayle J. Bentley, Niju Narayanan, Ramesh K. Jha, Davinia Salvachúa, Joshua R. Elmore, 
George L. Peabody, Brenna A. Black, Kelsey Ramirez, Annette De Capite, William E. 
Michener, Allison Z. Werner, Dawn M. Klingeman, Heidi S. Schindel, Robert Nelson Lindsey 
Foust, Adam M. Guss, Taraka Dale, Christopher W. Johnson, Gregg T. Beckham, "Engineering 
glucose metabolism for enhanced muconic acid production in Pseudomonas putida KT2440", in 
press at Metabolic Eng.

• Peabody GL, Elmore JR, Martinez-Baird J, and Guss AM. Engineered Pseudomonas putida 
KT2440 co-utilizes galactose and glucose. Biotechnol Biofuels 12, 295 (2019) 
doi:10.1186/s13068-019-1627-0

• Christopher B. Eiben, Tristan de Rond, Clayton Bloszies, Jennifer Gin, Jennifer Chiniquy, 
Edward E. K. Baidoo, Christopher J. Petzold, Nathan J. Hillson, Oliver Fiehn, Jay D. Keasling. 
(2019) "Mevalonate Pathway Promiscuity Enables Noncanonical Terpene Production", ACS 
Synth. Biol. https://doi.org/10.1021/acssynbio.9b00230

• Yan Chen, Deepwanita Banerjee, Aindrila Mukhopadhyay, Christopher J. Petzold. (2020) 
"Systems and synthetic biology tools for advanced bioproduction hosts", Curr. Op. Biotechnol. 
https://doi.org/10.1016/j.copbio.2019.12.007

Publications
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• Jacquelyn M. Blake-Hedges,Jose Henrique Pereira, Pablo Cruz-Morales, Mitchell G. 
Thompson, Jesus F. Barajas, Jeffrey Chen, Rohith N. Krishna, Leanne Jade G. Chan, Danika 
Nimlos, Catalina Alonso-Martinez, Edward E. K. Baidoo, Yan Chen, Jennifer W. Gin, Leonard 
Katz, Christopher J. Petzold,  Paul D. Adams, Jay D. Keasling. (2019) "Structural Mechanism 
of Regioselectivity in an Unusual Bacterial Acyl-CoA Dehydrogenase", J. Am. Chem. Soc. 
https://doi.org/10.1021/jacs.9b09187

• Thompson, Mitchell G., Allison N. Pearson, Jesus F. Barajas, Pablo Cruz-Morales, Nima
Sedaghatian, Zak Costello, Megan E. Garber et al. "Identification, characterization, and 
application of a highly sensitive lactam biosensor from Pseudomonas putida." ACS Synthetic 
Biology (2019).

• Production of ent-kaurene from lignocellulosic hydrolysate in Rhodosporidium toruloides. 
Geiselman GM, Zhuang X, Kirby J, Tran-Gyamfi MB, Prahl JP, Sundstrom ER, Gao Y, Munoz 
Munoz N, Nicora CD, Clay DM, Papa G, Burnum-Johnson KE, Magnuson JK, Tanjore D, 
Skerker JM, Gladden JM. Microb Cell Fact. 2020 Feb 5;19(1):24.

Publications
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• Chen, Yan; Guenther, Joel; Gin, Jennifer; Chan, Leanne Jade; Costello, Zak; Ogorzalek, 
Tadeusz; Tran, Huu; Blake-Hedges, Jacquelyn; Keasling, Jay D; Adams, Paul; Garcia Martin, 
Hector; Hillson, Nathan; Petzold, Christopher. (2019) "An automated 'cells-to-peptides' sample 
preparation workflow for high-throughput, quantitative proteomic assays of microbes" Journal of 
Proteome Research Manuscript ID: pr-2019-00455n Submitted July 8, 2019 Accepted 
8/22/2019 https://doi.org/10.1021/acs.jproteome.9b00455

• Carbonell, P., Radivojevic, T. and Garci?a Marti?n, H., 2019. Opportunities at the Intersection 
of Synthetic Biology, Machine Learning, and Automation. ACS Synthetic Biology 1474-1477 
(2019)

• Roell, G.W., Carr, R.R., Campbell, T., Shang, Z., Henson, W.R., Czajka, J.J., Martín, H.G., 
Zhang, F., Foston, M., Dantas, G. and Moon, T.S. A concerted systems biology analysis of 
phenol metabolism in Rhodococcus opacus PD630. Metabolic engineering (2019).

• Pablo Carbonell, Tijana Radivojevic, Héctor García Martín "Opportunities at the Intersection of 
Synthetic Biology, Machine Learning, and Automation", ACS Synth. Biol. 2019, 8, 1474?1477

Publications
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Foust, Adam M. Guss, Taraka Dale, Christopher W. Johnson, Gregg T. Beckham. Engineering 
glucose metabolism for enhanced muconic acid production in Pseudomonas putida KT2440. 
Metabolic Engineering (2020), 59, 64-75

• Peabody GL, Elmore JR, Martinez-Baird J, and Guss AM. Engineered Pseudomonas putida 
KT2440 co-utilizes galactose and glucose. Biotechnol Biofuels 12, 295 (2019) 
doi:10.1186/s13068-019-1627-0

• Radivojevic, T., Costello, Z., Workman, K., & Martin, H. G. (2020). A machine learning 
Automated Recommendation Tool for synthetic biology. Nature Communications, 11(1), 1-14.

• Zhang, Jie, Søren D. Petersen, Tijana Radivojevic, Andrés Ramirez, Andrés Pérez-Manríquez, 
Eduardo Abeliuk, Benjamín J. Sánchez et al. "Combining mechanistic and machine learning 
models for predictive engineering and optimization of tryptophan metabolism." Nature 
Communications 11, no. 1 (2020): 1-13.

Publications
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• Ernst Oberortner, Robert Evans, Xianwei Meng, Sangeeta Nath, Hector Plahar, Lisa Simirenko, 
Angela Tarver, Samuel Deutsch, Nathan J. Hillson, and Jan-Fang Cheng. (2020) "An 
Integrated Computer-Aided Design and Manufacturing Workflow for Synthetic Biology". In: 
Chandran S., George K. (eds) DNA Cloning and Assembly. Methods in Molecular Biology, vol 
2205. Humana, New York, NY. https://doi.org/10.1007/978-1-0716-0908-8_1

• Gledon Doçi, Lukas Fuchs, Yash Kharbanda, Paul Schickling, Valentin Zulkower, Nathan 
Hillson, Ernst Oberortner, Neil Swainston, Johannes Kabisch. (2020) "DNA Scanner: a web 
application for comparing DNA synthesis feasibility, price, and turnaround time across 
vendors". OUP Synthetic Biology, ysaa011, https://doi.org/10.1093/synbio/ysaa011

• Deng, S., Z. Dai, M. Swita, K.R. Pomraning, B.A. Hofstad, E.A. Panisko, S. Baker and J.K. 
Magnuson 2020. Deletion analysis of the itaconic acid biosynthesis gene cluster components in 
Aspergillus pseudoterreus ATCC32359. Appl Microbiol Biotechnol 104, 3981-3992.

Publications
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• Yuqian Gao, Thomas L. Fillmore, Nathalie Munoz Munoz, Gayle J. Bentley, Christopher W. 
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Orton, Young-Mo Kim, Jeremy D. Zucker, Joonhoon Kim, Ronald J. Moore, Errol W. Robinson, 
Scott E. Baker, Bobbie-Jo M. Webb-Robertson, John M. Gladden, Gregg T. Beckham, Jon K. 
Magnuson, Kristin E. Burnum-Johnson*, High-throughput targeted proteomics assays for 
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xylose in Pseudomonas putida KT2440 via evolution and metabolic engineering, Nature 
Comm. (2022) 13, 4925

• Hector Garcia Martin*, Tijana Radivojevic, Jeremy Zucker, Kristofer Bouchard, Jess Sustarich, 
Sean Peisert, Dan Arnold, Nathan Hillson, Gyorgy Babnigg, Jose Manuel Marti, Christopher J. 
Mungall, Gregg T. Beckham, Lucas Waldburger, James Carothers, ShivShankar Sundaram, 
Deb Agarwal, Blake A. Simmons, Tyler Backman, Deepanwita Banerjee, Deepti Tanjore, 
Lavanya Ramakrishnan, Anup Singh, Perspectives for self-driving labs in synthetic biology, 
submitted to Curr. Opin. Biotech

• N. Pandey, S.A. Davison, M. Krishnamurthy, D.S. Trettel, C. Lo, S. Starkenburg, K.L. Wozniak, 
T.L. Kern, S.D. Reardon, C.J. Unkefer, S.P. Hennelly and T. Dale. 2022. Precise genomic 
riboregulator control of metabolic flux in microbial systems. ACS Syn. Biol 
https://doi.org/10.1021/acssynbio.1c00638

Publications



42 |   © 2023 Agile BioFoundry

• Pomraning K.R., Z. Dai, N. Munoz Munoz, Y. Kim, Y. Gao, S. Deng, and T.L. Lemmon, et al. 
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• Invited talk: Guss AM. “Domestication of non-model microbes for the production of renewable 
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• Davison, S. Reprogramming Microbes for Biomanufacturing, Science in 3 at Los Alamos 
National Laboratory, September 2021
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Biomanufacturing, Science in 3 at Los Alamos National Laboratory, September 2021
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• Hillson, Nathan J. “ABF Overview and Capabilities”, ABF Industry Day (via zoom), November 
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• Hector A Plahar, Stephen D. Lane, William C Morrell, Nathan J. Hillson and Christopher J. 
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• Dai Z., K.R. Pomraning, S. Deng, J. Kim, K.B. Campbell, A.L. Robles, and B.A. Hofstad, et al. 
05/02/2022. "Assessment and Optimization of 3-hydroxypropionic acid production in industrial 
filamentous fungus-Aspergillus species." Presented by Z. Dai at 44th Symposium on 
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• Adam Guss. “High efficiency DNA integration in diverse non-model microbes for rapid tool and 
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Biotechnology for Fuels and Chemicals (SBFC 2022), New Orleans, Louisiana.
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bacterial and fungal species commonly used in metabolic engineering”. 70th ASMS Conference 
on Mass Spectrometry and Allied Topics, Minneapolis, Minnesota, June 5-9, 2022.
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• Poirier B.C. et al. “Behavior of lactam molecules during aqueous sample preparation and mass 
spectrometry analysis”. 70th ASMS Conference on Mass Spectrometry and Allied Topics, 
Minneapolis, Minnesota, June 5-9, 2022.

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", ABF Webinar (via 
zoom) April 29, 2022

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", Lessafre visit to 
ESE (via zoom) May 6, 2022

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry" (Keynote 
Presentation) Bioindustry 4.0 – Synthetic Biology & Biofoundry, CHEY Institute – Scientific 
Innovation Series (via zoom) 12 May 17 (PDT) 18 (KST), 2022

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", Wageningen 
University visit to ESE (via zoom) May 31, 2022

• Hillson, Nathan J. “ABF overview and DBTL Infrastructure”, BETO Conversion Call (via MS 
Teams), June 13, 2022

• Nathan Hillson. “ABF Decarbonization Efforts”, Invited Talk, LBL Carbon Negative Initiative –
Biological Applications – Lightning Talk Session (via zoom) 6/27/2022

Presentations



58 |   © 2023 Agile BioFoundry

• Radivojevic,Tijana. “Guiding synthetic biology via machine learning”, Boston University, April 
14, 2022, Guest lecture 

• Deng S., J. Kim, K.R. Pomraning, Z. Dai, Y. Gao, N. Munoz Munoz, and Y. Kim, et al. 
08/07/2022. "Identification of a specific exporter that enables high production of aconitic acid in 
A. pseudoterreus ATCC32359." Presented by S. Deng at SIMB annual meeting, San 
Francisco, California.

• Pomraning K.R., Z. Dai, S. Deng, N. Munoz Munoz, Y. Kim, B.A. Hofstad, and Y. Gao, et al. 
08/10/2022. "Bioconversion of lignocellulosic feedstocks to 3-hydroxypropionic acid using 
acidophilic fungi." Presented by K.R. Pomraning at Society for Industrial Microbiology and 
Biotechnology, San Francisco, California.

• Jha RK. High throughput test tools for industrially relevant microbial chassis, SIMB 2022, San 
Francisco, August 2022 (invited talk).

• Adam Guss. “Using synthetic biology to solve challenges in plastic waste and renewable 
chemical production”. Biological Sciences Departmental Seminar, Missouri S&T, Rolla, MO. 
September 27, 2022.

• Nathan Hillson. “Agile BioFoundry Connections with NSF, MSRDC, and Beyond”, Invited Talk, 
LBL Biosciences Expert Advisory Committee: connections beyond Biosciences July 8, 2022

Presentations
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• Nathan Hillson. “Biosecurity concern anecdote”, Screening Tools for Genome Engineering and 
Genome Editing (Inscripta-funded; Sarah Carter organized), via MS Teams, 9/9/2022

• Nathan Hillson. “Webinar Agenda and ABF Overview”, ABF Webinar: Cutting-Edge 
Technologies for Accelerating Bioproduct Development at the Agile BioFoundry, 9/22/20222

• Garcia Martin, H. “Machine Learning and Automation for Predictive Synthetic Biology”. Basque 
Center for Applied Mathematics, Bilbao, Spain, July 15th, 2022.

Presentations
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Technologies licensed
• Bioproduction of limonene from syngas
• Method to produce branched chain polyhydroxyalkanoates and branched chain 3-hydroxyacids

Provisional Patents
• ROI-18-92 U.S. provisional patent applications 63/163,518  63/321,207  63/479,918, not published
• ROI-21-104 U.S. provisional patent application 63/321,332
• ROI-21-63 U.S. provisional patent applications 63/163,518  63/321,207  63/479,918, not published

Patent Applications
• Post-transcriptional genome regulation in bacteria with next generation CRISPR-Cas tools
• Terephthalate biosensor and applications thereof
• Mutant transporters for bacterial uptake of terephthalic acid
• Alleviating the bottleneck in enzyme evolution and pathway optimization using novel biosensors 

(Disclosure Title) Modified Biosensors and Biocatalysts and Methods of Use (Application Title)
• Mutant transporters for bacterial uptake of terephthalic acid
• ART: A machine learning Automated Recommendation Tool for guiding synthetic biology

License partners and patent applications
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Patent Applications (cont.)

• A Generative Model for Protein Sequences for the Purpose of Protein Design or 
Phenotypic Inference

• Predicting Metabolic Pathway Dynamics from Time Series Multiomics Data Using 
Machine Learning Techniques

• Use of Statistical Learn Approaches to Predict Next Generation Sequencing 
Subsequence Depth of Coverage

• Mutant transporters for bacterial update of terepthalic acid
• Method and strain for sugar conversion
• Engineered Microorganisms for the Production of Intermediates and Final Products (1st)
• Engineered Microorganisms for the Production of Intermediates and Final Products (2nd)
• Production of organic acids from Aspergillus pseduoterreus cadA deletion strain (1st)
• Production of organic acids from Aspergillus pseduoterreus cadA deletion strain (2nd)
• Genetically engineering an industrial filamentous fungus Aspergillus niger for 3-

hydroxypropionic acid production
• A specific exporter responsible for aconitic acid high production in Aspergillus 

pseduoterreus

Patent applications
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Records of Invention

• Bioproduction of limonene from syngas
• Mutant transporters for bacterial update of terepthalic acid
• Method to produce branched chain polyhydroxyalkanoates and branched chain 3-

hydroxyacids
• A genetic circuit to reduce cell-to-cell production heterogeneity
• High yield conversion of D-xylose to D-arabitol in R. toruloides
• Manipulation of tRNA thiolation gene ncs2 for enhanced production of fatty-acyl-CoA 

derived chemicals in R. toruloides
• Efficient production of cis, cis-muconic acid from mixed substrates of glucose, D-xylose 

and L-arabinose
• Whole cell biosensors for industrially relevant polymers precursors
• Engineered Microorganisms for the Production of Intermediates and Final Products
• Method and strain for sugar conversion

Records of invention
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Software Disclosures

• Automated Recommendation Tool (ART) v2.0
• Kinetic Learning v0.1
• Automated Recommendation Tool (ART): v1.0
• PIACE: Parallel Integration and Chromosomal Expansion of Metabolic Pathways
• OMG, Omics Mock Generator Library: v0.1.1
• Fermentation Data Processing
• Fermentation Data Manipulation and Analysis Once imported
• DIVA/Device Editor 3.1
• DIVA/Device Editor (DIVA) v6.0.0

Software disclosures


